Interferon-alpha induces reversible DNA demethylation of the interferon-induced transmembrane protein-3 core promoter in human melanoma cells.
The interferon (IFN)-α response gene interferon-induced transmembrane protein 3 (IFITM3) has antiproliferative properties in a number of biological systems. In the human melanoma cell line D10, IFITM3 is constitutively expressed and we show that the core promoter is significantly hypomethylated compared to ME15 cells, where IFITM3 is tightly controlled. We demonstrate that treatment of ME15 cells with the demethylating agent 5'-aza-2'-deoxycytidine enhances IFITM3 expression after IFN-α treatment. In a time-course experiment, we show that IFN-α induces demethylation of specific CpG sites of the IFITM3 core promoter 6 h after stimulation and that promoter methylation is precisely re-set to the naïve state 24 h after stimulation. This cyclable modification of methylation requires costimulation with tumor growth factor-beta or expression of the calcium binding protein S100A2, which are known cofactors for enhancement of antiproliferative activity in ME15 cells. Thus, the transcriptional response to IFN-α can be enhanced by promoter demethylation of a subset of inducible genes such as IFITM3. This epigenetic modulation might be crucial to augment the immune response under critical conditions in vivo.